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Abstract

Objective: To assess survival among patients diagnosed with uterine carcinosarcoma (CS) who 

underwent sentinel lymph node (SLN) biopsy alone vs. systematic lymph node dissection (LND).

Methods: We identified newly diagnosed CS patients who underwent primary surgical 

management from January 1996–December 2019. The SLN cohort underwent SLN biopsy alone 

with bilateral SLNs identified. The systematic LND cohort did not undergo SLN biopsy.

Results: Ninety-nine patients underwent SLN biopsy, and 100 patients underwent systematic 

LND. There was no difference by age, stage, body mass index, myoinvasion (<50%, ≥50%), 
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lymphovascular space invasion, or positive washings. Eighty-five SLN (85.9%) and 15 LND 

(15%) underwent minimally invasive surgery (P<0.001). The median total node count was four 

(range, 1–13) for SLN and 19 (range, 2–50) for LND (P<0.001). Nodal metastasis occurred in 

23 (23.2%) SLN and in 22 (22%) LND (P=0.4). Postoperative therapy was administered to 85 

(85.9%) SLN and 71 (71%) LND (P=0.02). Median follow-up was 33 months (range, 1–205) for 

SLN and 55.3 months (range, 1–269) for LND (P=0.001). The three-year progression-free survival 

(PFS) was 62.9% (SE 5.2%) for SLN and 52.3% (SE 5.3%) for LND (P=0.13). The three-year 

overall survival (OS) was 72.1% (SE 5.1%) for SLN and 71.6% (SE 4.6%) for LND (P=0.68). An 

isolated nodal recurrence occurred in two (2%) SLN and four (4%) LND (P=0.26).

Conclusions: There is no difference in PFS or OS among CS patients who undergo SLN 

biopsy vs. systematic LND. SLN biopsy detects nodal metastasis without compromising oncologic 

outcomes.
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Introduction:

Uterine cancer is the most common gynecologic malignancy in developed countries. In 

2021, there was an estimated 14,480 new cases and 4,290 deaths in the United States [1]. 

Uterine carcinosarcoma (CS) is an aggressive subtype and comprises approximately 4% of 

all uterine cancers [2]. Even patients with early-stage CS experience a five-year relapse rate 

of 45% and five-year disease-related mortality of 30%[3]. Patients with apparent uterine-

confined disease harbor a 61% risk of occult metastases. Prognosis has been demonstrated 

to be driven by myometrial invasion, presence of lymphovascular space invasion, adnexal/

serosal involvement, positive cytology, and lymph node metastases[4].

Surgery is the standard treatment for newly diagnosed uterine CS and consists of 

total hysterectomy, bilateral salpingo-oophorectomy, peritoneal staging with biopsies 

of peritoneum and omentum, and lymph node evaluation. Peritoneal washings are 

recommended. However, they do not affect staging, and omental biopsies are commonly 

performed[5]. Traditionally, lymph node evaluation was performed via pelvic and para-

aortic lymphadenectomy, which carries a substantial risk of morbidity to include lower 

extremity lymphedema, lymphocyst formation, and other possible organ damage [5–7]. 

Over the past decade, sentinel lymph node (SLN) mapping for uterine cancer has 

been demonstrated to improve detection of lymph node metastasis while decreasing the 

morbidity associated with more extensive lymphadenectomy [8, 9]. SLN mapping utilizing 

intracervical injection of the fluorophore indocyanine green has been proven safe [10]. 

Retrospective studies suggest that SLN biopsy may be the preferred surgical management 

for high-risk uterine cancer histologies [11].

To date, studies comparing exclusive SLN biopsy to systematic lymph node dissection 

(LND) for uterine CS are small or included a heterogenous group of high-risk histologies 

[2–5, 12]. Data regarding the impact of SLN mapping on oncologic outcomes in patients 

with uterine CS is sparse. In this study, we compared outcomes of patients with uterine CS 
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who exclusively underwent SLN biopsy to those who underwent systematic LND without 

SLN biopsy.

Methods:

This retrospective study was approved by the Institutional Review Board (IRB# 17–546). 

All patients who underwent primary surgical staging for uterine CS at our institution from 

January 1996–December 2019 were identified. We included patients who underwent either a 

systematic LND or exclusive SLN biopsy. Any cases that underwent SLN biopsy followed 

by completion LND or cases that failed mapping on one or both sides were excluded to 

keep cohorts as homogeneous as possible. The decision to proceed with systematic LND 

or SLN biopsy was at each surgeon’s discretion. Utilization of SLN biopsy has evolved 

over time at our institution. Our published SLN algorithm, also designated in the National 

Comprehensive Cancer Network guidelines, has become more frequently applied to all 

uterine cancer patients over the past decade [8]. All specimens were reviewed by an expert 

gynecologic pathologist.

SLN biopsy was performed using indocyanine green alone for 87 patients (88%), isosulfan 

blue alone for 11 patients (11%), and methylene blue for one patient (1%), following our 

previously published standard institutional algorithms [12]. All SLNs were evaluated using 

an ultrastaging technique that included 5-μm sections 50-μm apart at two different levels 

for each node [13]. Routine hematoxylin and eosin staining were performed, as well as 

anticytokeratin AE1:AE3 immunohistochemical staining of all positive nodes. SLN findings 

were classified as micro-metastases or macro-metastases. For the purposes of this study, 

isolated tumor cells (ITCs) alone were not considered as nodal metastasis, were considered 

“negative”, and did not upstage patients.

Chemotherapy with or without radiotherapy was recommended postoperatively to the 

majority of patients with uterine CS, with the exception of select patients with stage I 

disease with negative peritoneal washings, no myometrial invasion, and no nodal metastases. 

The decision for post-surgical treatment was made on an individual basis and with shared 

decision-making between the patient and providers. Following initial treatment, patients 

were surveilled with follow-up visits every 3–6 months for the first 2–3 years and then 

every six months for the following 2–3 years, with computerized axial tomography scans 

performed every 3–6 months for the first two years and then every 6–12 months for the 

following 2–3 years. Recurrences are categorized as locoregional, isolated nodal, or distant/

multifocal.

Clinicopathological and follow-up data were reviewed in each patient’s medical record. 

Statistical analyses were performed using SPSS software. The Kruskal-Wallis test was 

used to compare continuous variables. Fisher’s exact test or Chi-squared test were used 

for categorical variables. Progression-free survival (PFS) was calculated from the date of 

initial surgery to the date of progression, death, or last follow-up. Overall survival (OS) was 

calculated from the date of surgical staging to the date of death or last follow-up. Three-year 

PFS and OS were calculated using the Kaplan-Meier method, and the log-rank test was 

used to compare cohorts. A Cox proportional hazards model was used for assessment of 
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independent prognostic factors or survival. All P-values were calculated as two-sided, and 

any P-value <0.05 was considered statistically significant.

Results:

One-hundred ninety-nine patients were identified. Of those, 99 patients underwent exclusive 

SLN mapping, and 100 patients underwent systematic LND. Of note, 81 out of 100 (81%) 

of the systematic LND patients underwent surgery before 2010, compared to only five out 

of 99 (5%) of patients in the exclusive SLN cohort. This reflected the evolution of our 

institutional standard.

Demographics and clinical characteristics of the study patients are summarized in Table 1. 

The median age was 65 years (range, 21–91) in the SLN cohort and 66 years (range, 36–87) 

in the LND cohort (P=0.95). There was no difference between cohorts in median body mass 

index, stage distribution, depth of myometrial invasion, presence of lymphovascular space 

invasion, rate of positive peritoneal washings, or lymph node positivity rate. The median 

total node count was four (range, 1–13) for SLN and 19 (range, 2–50) for LND (P<0.001). 

Nodal metastasis (micro-metastasis or macro-metastasis) was noted in 23 (23.2%) SLN 

patients and in 22 (22%) LND patients (P=0.4). ITCs alone were noted in 6 (6%) SLN cases.

Postoperative therapy consisting of chemotherapy with or without radiotherapy was utilized 

in 85 (85.9%) patients who underwent SLN mapping compared to 71 (71%) of those 

who underwent systematic LND (P=0.02) (Table 2). The type of postoperative therapy 

administered was as follows: no postoperative therapy or radiotherapy alone in 14 (14.1%) 

SLN patients and 29 (29%) LND patients and chemotherapy with or without radiotherapy in 

85 (85.9%) SLN patients and 71 (71%) LND patients(P=0.02). Carboplatin plus paclitaxel 

doublet therapy was the most common chemotherapy regimen administered (81%) followed 

by ifosfamide containing chemotherapy regimens (12%).

The median follow-up time was 33 months (range, 1–205) for the SLN cohort and 55.3 

months (range, 1–269) for the LND cohort (P=0.001). Recurrence was observed in 88 (44%) 

patients, and recurrence rates were similar between the two cohorts (P=0.26). The median 

time to recurrence in those who recurred was 11 months (range 1–60) for SLN and 12 

months (range 1–99) for LND. Patterns of disease recurrence are detailed in Table 2. An 

isolated nodal recurrence occurred in two (2%) SLN and four (4%) LND (P=0.26). The 

three-year PFS rates were 62.9% (SE ±5.2) for SLN and 52.3 (SE ±5.3) for LND (P=0.13) 

(Figure 1). On univariate analysis, patients with advanced stage disease, ≥50% myometrial 

invasion, and positive washings had significantly shorter three-year PFS (Table 3). At the 

time of data analysis, 85 (43%) of 199 patients were deceased. The three-year OS rates were 

72.1 (SE ±5.1) for SLN and 71.6 (SE ±4.6) for LND (Figure 2). On univariate analysis, 

patients with advanced stage disease, ≥50% myometrial invasion, and positive washings had 

significantly shorter OS (Table 4). There remained no difference in PFS or OS between the 

SLN and LND cohorts when adjusted for the type of postoperative therapy administered 

(chemotherapy with or without radiotherapy vs. none/ radiotherapy alone) with an adjusted 

odds ratio (aOR) of 2.3 (95%CI 1.2–4.3, P=0.01) or when adjusted for age with an aOR 

Zammarrelli et al. Page 4

Gynecol Oncol. Author manuscript; available in PMC 2023 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



of 1.04 (95% CI 1.01–1.07, P=0.01). Notably, PFS and OS were the same in cases that 

underwent a MIS approach compared to laparotomy (Table 3 and Table 4).

Discussion:

It is becoming more apparent that systematic lymphadenectomy of grossly normal nodes 

at the time of surgical staging for uterine cancer does not improve survival [14]. However, 

assessment of whether there has been nodal spread will affect proper staging and may 

impact postoperative therapy decisions for some patients. An SLN algorithm is effective in 

detecting nodal metastases, decreases morbidity compared with lymphadenectomy, and is 

overall safe and well tolerated [10, 12, 15, 16]. The MSK SLN algorithm for uterine cancer 

demonstrates a false negative rate of 3.1% and false negative predictive value (FNPV) of 

0.5% with a significant reduction in morbidity in comparison to complete lymphadenectomy 

[8]. The FIRES trial prospectively demonstrated that SLN biopsy is effective in patients with 

uterine cancer also noting a FNPV of 0.4% [17]. However, the FIRES trial only included 13 

(4%) patients with CS, limiting its applicability specifically to this histology [17].

Many studies have demonstrated the diagnostic value of SLN mapping and the OS in 

patients with high-risk uterine cancer yet doubt still exists regarding the utility and safety 

of SLN alone in these high-risk cases [2, 11, 18–26]. A prospective trial of 123 patients 

with high-risk uterine cancer who underwent SLN biopsy with backup LND demonstrated 

a low FNPV of 1.4% [23]. Similarly, another prospective trial (SENTOR study) also noted 

a FNPV of 0.8% for SLN mapping in intermediate- and high-risk endometrial carcinomas 

[27]. Both prospective studies validated the use of SLN biopsy in high-risk uterine cancers 

but only contained a few cases of uterine CS and none assessed long-term survival. 

Moreover, as all patients underwent backup LND, conclusions regarding the comparative 

effectiveness of SLN versus LND cannot be made.

Two retrospective studies from our institution evaluated survival for patients with uterine 

serous carcinoma (USC) only. In our initial report, 248 patients with USC treated before 

and after incorporation of SLN into our practice were assessed; we found no difference in 

two-year PFS between the “SLN” cohort (77%, 95% CI 68–83) or the “non-SLN” group 

(71%, 95% CI 61–79) (P=0.3) [18]. This study was limited by including some patients in the 

SLN cohort who had also undergone some form of a LND – either a routine backup LND 

or a side-specific LND in unmapped hemipelvises. In our subsequent analysis, we excluded 

any SLN cases that failed mapping or had a back-up LND [11]. We noted a two-year PFS 

of 59% (±6.5) for the exclusive SLN group and a two-year PFS of 65% (±3.8) for the 

systematic LND group (P=0.48) [11]. Similar results showing no difference in PFS between 

cohorts have been replicated for other high-grade endometrioid histology [19, 20, 22, 28, 

29].

We previously assessed the efficacy and oncologic outcomes of SLN mapping and selective 

LND for patients undergoing surgical staging of uterine cancer of both serous and 

endometrioid histologies [11, 16, 21, 30]. The largest published series on SLN mapping 

for patients with CS included 136 patients from our institution and noted a median PFS of 

23 months (95% CI, 17.5–NE) for patients in the SLN cohort versus 23.2 months (95% CI, 
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15.5–41.8) for the standard lymphadenectomy cohort (P=0.7) [2]. Of note, that analysis was 

intended to evaluate how the incorporation of SLN mapping affected oncologic outcomes 

and many patients in the SLN cohort underwent either a planned backup or selective LND 

for failed mapping. The current study design employs stricter inclusion criteria and is 

intended to evaluate the oncologic outcomes of patients with CS who underwent SLN biopsy 

alone without additional LND. Consequently, the median total number of nodes removed 

was only four (range, 1–13) in the SLN cohort in the current study compared to eight (range, 

1–55) in our previous study.

Our study supports the finding of Schiavone et al. who found there is no difference in PFS 

between SLN mapping or LND with adjuvant therapy for CS [2]. There was no difference 

in three-year PFS or three-year OS between our two cohorts. However, conclusions drawn 

by the current study are also limited by its retrospective nature. The median follow-up 

time was significantly shorter for the exclusive SLN cohort at 33 months (range, 1–205) 

compared to 55.3 months (range, 1–269) for LND (P=0.001). This will of course have an 

impact on OS results. However, with the median time to recurrence being approximately 12 

months in both cohorts, the difference in follow-up time is less likely to be as meaningful 

in the comparative analysis of PFS. This study included patients treated at our institution 

over a 23-year time period and reflects the evolving treatment paradigm over this time. In 

the more contemporary SLN cohort, 85.9% of patients received adjuvant chemotherapy ± 

radiotherapy compared to 71% in the systematic LND group(P=0.02). When post-surgical 

treatment was controlled, there was still no difference in survival outcomes between the 

two groups in the current study. This is unsurprising, given that the only phase III trial 

to assess treatment of uterine sarcomas (91 CS patients) showed no difference in OS 

among patients who received radiotherapy but did show improved local control with a 

local recurrence rate of 11/46 (24%) in the radiotherapy arm and 21/45 (47%) in the 

observation arm (P=0.0013) [31]. Makker et al. evaluated 49 patients with CS treated with 

either chemotherapy +/− radiotherapy or radiotherapy alone and their findings suggested that 

treatment of chemotherapy +/− radiotherapy improves both PFS and OS, although statistical 

significance was not reached [32]. Subsequent retrospective analyses have corroborated the 

notion that incorporation of chemotherapy in adjuvant treatment for CS improves PFS and 

OS [33–36].

This study is limited by the retrospective nature of the study design which was required 

given uterine carcinosarcoma is a relatively rare histotype. Although more patients in the 

exclusive SLN cohort received chemotherapy and more patients in the LND cohort received 

pelvic external beam radiation therapy, most patients in both groups were treated post-

operatively and when treatment received was controlled for there remained no difference 

in PFS. This is the largest study published to date evaluating exclusive SLN vs LND and 

this cohort originates from a single institution with well annotated and consistent medical 

records.

Conclusions:

In our study of 199 CS patients who underwent either exclusive SLN or systematic LND 

there was no difference in PFS or OS. SLN biopsy alone is feasible in patients with CS, 

Zammarrelli et al. Page 6

Gynecol Oncol. Author manuscript; available in PMC 2023 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



adequately detects the presence of nodal metastasis, and does not compromise oncologic 

outcomes. SLN biopsy should be considered part of standard surgical management of this 

disease. Systematic LND does not seem to offer a survival advantage for patients with CS, 

and routine systematic LND of non-bulky nodes is likely unnecessary.
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Highlights:

• Systematic LND showed no survival benefit vs. SLN biopsy alone in patients 

with uterine carcinosarcoma.

• There is no difference in detection of nodal metastasis in SLN biopsy alone 

vs. systematic LND.

• SLN biopsy in place of systematic LND does not compromise oncologic 

outcome.
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Figure 1: 
Progression-free survival of all patients with uterine carcinosarcoma.
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Figure 2: 
Overall survival for all patients with uterine carcinosarcoma.
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Table 1.

Demographics and clinical characteristics of patients with uterine carcinosarcoma (n=199)

Exclusive SLN cohort n=99 (%)* Systematic LND n=100 (%)* P- value

Age, years [Median (range)] 65 (21–91) 66 (36–87) 0.95

BMI [Median (range)] 30 (14–57) 27.5 (16–48) 0.33

Length of surgery [Median (range)] 142.5 (69–300) 194 (92–417) <0.001

Procedure

 Laparotomy 14 (14.1) 85 (85.0) <0.001

 MIS 85 (85.9) 15 (15.0)

Stage

 I 58 (58.6) 58 (58.0) 0.48

 II 6 (6.1) 11 (11.0)

 III 29 (29.3) 28 (28.0)

 IV 6 (6.1) 3 (3.0)

Myometrial invasion (%)**

 <50 62 (63.3) 67 (67.0) 0.66

 ≥50 36 (36.7) 33 (33.0)

LVSI***

 Present 43 (43.9) 48 (49.0) 0.45

 Absent 55 (56.1) 49 (50.0)

 Suspicious 0 1 (1.0)

Peritoneal washings****

 Positive 25 (27.2) 18 (19.4) 0.40

 Negative 66 (71.7) 73 (78.5)

 Suspicious 1 (1.1) 2 (2.2)

Total node counts [Median (range)] 4 (1–13) 19 (2–50) <0.001

Paraaortic dissection

 Yes 0 (0) 85 (85.0) <0.001

 No 99 (100.0) 15 (15.0)

Any lymph node positive

 Yes 23 (23.2) 22 (22.0) 0.87

 No 76 (76.8) 78 (78.0)

*
Data are expressed as n (%) unless otherwise specified

**
Not evaluable in one SLN case.

***
Not evaluable in one SLN case and two LND cases.

****
Not performed in all cases. If not performed, it was not included for statistical reasons.

BMI, body mass index; LND, lymph node dissection; LVSI, lymphovascular space invasion; MIS, minimally invasive surgery; SLN, sentinel lymph 
node
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Table 2.

Adjuvant treatment, recurrence patterns, and survival outcomes of patients with uterine carcinosarcoma 

(n=199)

Exclusive SLN cohort n=99 (%)* Systematic LND n=100 (%)* P- value

Adjuvant therapy

 CT ± RT 85 (85.9) 71 (71) 0.02

 None/RT alone 14 (14.1) 29 (29) —

Radiotherapy received, detailed

 IVRT only 70 (88.6) 42 (68.9) 0.01

 EBRT only 8 (10.1) 15 (24.6) —

 EBRT+IVRT 1 (1.3) 4 (6.6) —

Recurrence rates

 None 62 (62.6) 49 (49) 0.26

 Locoregional 8 (8.1) 12 (12) —

 Nodal 2 (2.0) 4 (4.0) —

 Peritoneal/distant 27 (27.3) 35 (35.0) —

Follow up time, months [Median (range)] 33 (1–205) 55.3 (1–269) 0.001

Time to recurrence** [Median (range)] 11 (1–60) 12 (1–99) 0.95

3-year PFS(±SE) rates 62.9 (±5.2) 52.3 (±5.3) 0.13

3-year OS(±SE) rates 72.1 (±5.1) 71.6 (±4.6) 0.68

*
Data are expressed as n (%) unless otherwise specified.

**
In those who recurred

CT, chemotherapy; IVRT, intravaginal radiotherapy; EBRT, pelvic external beam radiation; LND, lymph node dissection; RT, radiotherapy; SLN, 
sentinel lymph node.
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Table 3.

Univariate analysis for PFS in patients with uterine carcinosarcoma (n=199)

Number of patients Number of events Three-year PFS (±SE) rate P-value

All 199 90 — 0.13

 SLN 99 37 62.9 (±5.2)

 LND 100 51 52.3 (±5.3)

Procedure 0.39

 Laparotomy 99 50 57.0 (±5.3)

 MIS 100 40 57.8 (±5.4)

Stage <0.001

 I 116 40 66.7 (±4.7)

 II 17 6 79.6 (±10.6)

 III 57 36 38.5 (±7.1)

 IV 9 8 16.7 (±14.2)

Myometrial invasion 0.001

 <50% 129 48 65.9 (±4.5)

 ≥50% 69 42 41.7 (±6.4)

LVSI 0.66

 Present 91 41 53.9 (±5.7)

 Absent 104 48 60.0 (±5.1)

 Suspicious 1 0 —

Peritoneal washings 0.01

 Positive 43 28 64.1 (±4.4)

 Negative 139 54 36.3 (±7.8)

 Suspicious 3 1 —

Data are expressed as n (%) unless otherwise specified.

LVSI, lymphovascular space invasion; MIS, minimally invasive surgery; SE, standard error.

Gynecol Oncol. Author manuscript; available in PMC 2023 May 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Zammarrelli et al. Page 16

Table 4.

Univariate analysis for OS in patients with uterine carcinosarcoma (n=199)

Number of patients Number of events Three-year OS (±SE) rate P-value

All 199 85 — 0.68

 SLN 99 31 72.1 (±5.1)

 LND 100 54 71.6 (±4.6)

Procedure 0.82

 Laparotomy 99 50 73.9 (±4.5)

 MIS 100 35 69.2 (±5.3)

Stage 0.01

 I 116 43 74.6 (±4.3)

 II 17 8 81.1 (±9.9)

 III 57 26 70.6 (±6.5)

 IV 9 8 37.5 (±17.1)

Myometrial invasion 0.01

 <50% 129 48 77.9 (±3.9)

 ≥50% 69 37 61 (±6.3)

LVSI 0.26

 Present 91 34 73.6 (±5.0)

 Absent 104 51 69.8 (±4.7)

 Suspicious 1 0 —

Peritoneal washings 0.01

 Positive 43 27 59.6 (±7.8)

 Negative 139 51 76.1 (±3.9)

 Suspicious 3 0 —

Data are expressed as n (%) unless otherwise specified.

LVSI, lymphovascular space invasion; MIS, minimally invasive surgery; SE, standard error.
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